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On Snow-storms

By Hideo Arai
Maseo Shioteni
Taizo Ogasawara
1. Introduction

The developing conditiona of spow-storm, shifting quantities of flying
snow, vertical distribution of flying snow and 30 on have been studied by
peocple concerned with counter-measures against snowdrift demages. Whereas
munerous data are evailable on the developing conditiona, sufficient data
are hard to find on the shifting quantities and vertical distribution that
have larger bearing in the prohlem of snowdrift. The authors, also engaged
in the investigations on the performance of snow fences and shelterbelts,
undertook some measurements of vertical distribution which was closely related
with their theme of research. The data obtained are reported here.

2. Measuring procedure

For the measurement, 8 snow-receiving device was conceived. Various attempts
were made- from a simple cylinder covered with a metal wire net at one end to
a cyclone-type appartus with & suction blower and some others—-until & con-
traption like Fig., 1 was found best. _

Meanwhile a method to measure the concentration of flying snow by the
photo-electric cell was tried but, difficult of handiing and of calibration,
it seemed unfit for the practical purpoase.

Needless to say, the less the size of measuring appartus the more desirable.
However, if it is tooamall, precision is detracted and the measuring procedure
tecomes difficult. Therefors, for the present test the dimensions shown by
Fig. 1 were adopted on the results of a simplified model experiment in the
wind tunnel.
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Ton units of this device were prepared and fitted on a 5 m high pole in
such menner that the opening faced to the windward aside apd they were aspaced
with closer intervals downward and wider intervals upward; thus a logu‘ithmic.
distribution was obtained in the range of height between 5 and 5 m &bove
the snow surface on the ground.

They were ready to be unfastened from the pole.

The measuripg time was varied with different intensities of snow-storm.
An approximately filled unit at the lowest level was the signal to take down
all the units. By this procedure it sometimes haeppened that ihe measurement
finished io mere five minutes in & wind hlowing at 14 m/s (at the height of 1lm).
The greatsr part os the snow caught was heaped in the collection box; the resat
of snow clinging sverywhere in the interior was collected into the box. After
that, the box was taken down and weighed on the balance scale.

Sirmltaneously the vertical distribution of wind velocity was measured

[ S T T S -
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Fig. 1 Snow-storm measuring device mede of sinc-plated iron sheet
0.5 om thick,

3. Vertical distribution of the quantity of crifting snow

The flat terrain near Higashinoshiro and Kado station, Akita Prefecture
was chosen as the test site and the measurement took place in the period
Janmuary-February 1952. The testing ground at Bigashinoshirc was on the River
Yonshiro; it was overgrown with weeds in some spots, making usoee urcvenness
on the surface of anow deposit.

The Kedo testing site, beirng e paddy-field and extending to the Hachirogata
lagoon, hed an ideal terrain for testiing.

The results of measursment are shown in Table 1 and 2 and Pig. 2 to 6; a
similsr tendency is noticeable in both cases.
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Kow suppose weight cf snow caught in the measuring device at an arbitrary

height is HQ' Then, with Hlat 1l o height as basis the relation between log

M “
.2 x 100 and the height Z 15 sought. As shown in Figs. 4 and 5 the lower part
M

1

turns out linear and seems to fit the experimental formula,

Pt
Z =z 4 (K-log _2_ x 100)

M
1

vese (a8, K 2 constants)

The constants &, and K have values &8 given in Tahle 1.

The part that deviates from the formula ancd represents a line sharply
swerving upward shows prssumably ths influence of falling snow.

If the height of snowsterm is assumed at the point where Mz/?ﬁ reaches
0.1, it will be equal to 1-1.5 m, which seems too low Judging from our experiences.

The wind velocity @ was found distributed like Fig. 6, with logZ ©C u.
10e Velocity AT 1 @ helght wa3 taken as typical and was mom~1n rigs. 2 and 3.
The wind velocity was waasured sirmultaneously with measurement of the quantity
of drifting snow. As the measurement was conducted in the midst of raginog
storm, the appartus often got out of order and gave incomplete data. For this
reason Fig. 2 and 3 are far from coumplete but at least point to the general
trend at both test sites. The wind velocity is a three-minute average.
4. Conclusion

On account of the scarcity or'data, the relation between the wind velocity
in a snowstorm and the ccnstangs s, X is not fully known. So far as the wind
velocity 6-15 m/s is concerned, however, it is surmised that there is no great
difference among the megnitudes of thess conatants.

Acvording to T. Hirata, the value of a is one digit larger (818 and 527).
The suthors intend to re-examine by increasing number of measurements under

controllable meteorologicai conditicnms.
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The height of snowstorm was determined by extrapolation of the lover
lincar portion of the Figure, so that the quantity of falling snow was approx-
inately excluded. Strictly speaking, corrsctions should be made for the falling
spow in accordance with the distribution of wind velo=ity.

Datermination of the snow-receiving rate of the geasuring appamtus will
give thu woving Guantlily ol flying snow ;or unit of ares 4o unit time, and there-
from the denslty of snowstorm and the total quantity of moving snow can be cal-
culated. The zutiors wish to make measurements in the wind tunnel.

The messuring appamtus was generally satisfactory except that under a
high velocity of wind, some snow was blown through it; it needs modificatioz to
prevent this.

The noving quantity of the part of snowstorm that is called "flowing
snow"; i.e, the part blowing at the height below 5 cm may be approximately
predicted from the Figure; the authors wish ts make more precise meesurements
by come appropriate method. Measurements were tried with the collection box

buried flush with the snow cover, but with no reliable data obtained.
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Table 2, Vertical distribution of flying snow (at Xado)
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Fig. 2. Vertical distribution of flying snow (at Higashinoshiro)
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Fig. 3. Vartycsl distribution of flying snow (at Kado)
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Fig. 6 Vertical distribution of wind velocity at sxperiment sites
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